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~PR€€ESS FOR NANUFACTURE OF A P-CHANNEL MOS GATED DEVI CE W TH BASE
| MPLANT¢ THROUGH THE CONTACT W NDOW BACKGROUND OF THE | NVENTI ON
The present invention rel ates to senm conductor devices and,  nore

specifically, ol l.ed reference MOS- gat ed) seni conduct or
devi ces for rred ' rasks %ﬁt@%@r‘m th only a mninal
nunmber of critical a |gnnen S. : devi ces are wel |.- known

in the art and include devices such as the MOS-gated devices described in
Tai wanese Patent No. 80047 |ssued Decenber 3, 1996. These devices include
power MOSFETs, AREERE ’ ‘ QSYRB Ul at ed gate bipolar transistors
(1 G&BTs), gate turn- off deV|ces and the Iike. The manuf act uri ng
processes for such devB¥eBTPy3iERdg|§ deresbbed Hlbpefonmationone bped c
masking steps which include critical mask alignment steps. Each of these
critical alignkBni¥NiFRpALUBINHARE R INBTRY CPTROERR @M@%@W%n‘as

provi de pOSSIb|§ sources of device defects is therefore
desirabl e to nPhi AP?8 ﬁHélﬁE#dﬁﬁ ?ﬁlﬁﬁ?%Y%%# %ﬁ?fﬁﬁﬁﬁﬁsﬁ?ﬁﬁ%@%%ﬁyt%s wel |
o ronueet | nePHEnGYaChaPRR B0 FE 0% g IPkPY LS BR gL "0 V15 ¢
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process for the nmanufacture o ed power devices by form ng

P-channel devi ggmpgLéd MainDy Ok YaldhERuMR id Wln BSKeSELRSIM th only one
critical alignnent at the contact mask step. A gdte oxide |ayer

and a pol ysi'ligepokayed, aie besdmes Powsofe & |{ean sibsid@tfn- A first
phot ol i t hogr aphi c nasklng step defines an N-type body or channel region of

each of the cetbadoetivei pslmfof NRostEVEL1 D6y Welthas £ SPeHLRgd €gi on
di sposed within the N-type body region of the MOSFET cell. A
second phgj ol i bhognaphi Lneebiiwg sSleyers then enpl oyed which is aligned to
a small central area above the P+ regions of each of the cells or strips of
the device. An anisotropic oxide etch forns openings in a protective oxide
| ayer covering the device which reach the surface of the silicon. An

ani sotropic silicon etch.follows which causes a shallow hole in the surface
of the silicon centered on the P+ regions. The hole is deep enough to cut
t hrough the P+ regions and reach the underlying N-type channel s or body
regions. The alignnent of the second mask, which is the contact mask, is
the only critical alignnent in the process. A heavy base contact
inplant is carried out through the contact wi ndow after the hol e has been
etched imt& he silicon but before netal is deposited on the wafer. This
heavy base contact inplant is then followed by an isotropic etch which
undercuts the protective oxide above the gate oxide to expose shoul ders at
the silicon surface of the chip which surround the etched openings into the
N+ cel [ regions. - 3-

Thereafter, a conductive |ayer, which may be netal, is deposited over the
surface and.fills the holes through the P+ region, thereby contacting the
underlying N body regions and overl aps the. shoul ders surroundi ng the P+
source regions at the silicon surface. Consequently, a good contact is nade
to the P+, source and to the underlying N region. Note that this contact

bet ween the N underlying body region and the P+ source region is desirable
in order to short-circuit the parasitic transistor which inherently appears
‘in each cell structure of a MOS gated device. A third mask is
used to pattern the netal, followed by a si-nter and backside netallization.
No anneal is required prior to netallization because the sinter tenperature
is sufficiently high to activate enough dopant to achieve |ow contact

resi stance between the netal and body regions but is |ow enough to be

tolerated after the netal is deposited. O her features and

advant ages of the present invention will becone apparent fromthe follow ng
descriptign of the invention which refers to the acconpanyi ng draw ngs.

BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1 i.s a cross-sectional

view of a portion of a chip within a silicon wafer after a gate oxide Iayer
and a polysilicon |ayer have been formed thereon and afte
photoresist |ayer is deposited atop the polysilicon |ayer a d al g laced -
Figure 2 shows the structure of Figure 1 after openings hav

the gate oxide and polysilicon Iayers lightly doped N regio ﬁﬁﬁﬂ‘f WT‘
regi ons have been formed in the openings, a | ow

- 4- tenperature oxide (LTO |ayer deposited, a second photoresist |ayer
deposited and patterned, the LTO | ayer etched, and an the silicon
anlsotroplcally etched to forn1a depre55|on through the P+ reglon



